The gene pool operator, methods and ideas in Chinese medical therapy are introduced into the genetic algorithm, a therapy algorithm based on medical operator is proposed. Specific methods and steps to implement the algorithm is given, which applies in the optimal solution for the 0-1 problem. Contrasted with standard genetic algorithm and immune genetic algorithm (IGA) on the 0-1 problem, this algorithm is with fast convergence, effective and feasible, having characteristics to avoid premature and overcome effectively the degradation in Math-lab simulation tests.
. Introduction
Medical treatment of gene therapy is divided into two cases, one is to remove or repair 'bad 'pathogenic genes; the other is to insert or enhance the 'good' gene. No matter what kind of gene therapy, the premise is to clarify the relationship between disease and genes, and then to establish a 'good' or 'bad' gene pool. According to traditional Chinese medical theory, the methods of treatment have 'insert' and 'removing' rule, Supplement of 'nutrients' and strengthen of the foundation is 'insert', clear 'hazardous substance' to eliminate pathogenic factors is 'removing', 'insert 'and 'removing' is combination, in order to achieve the optimal treatment of the disease.
Inspiration by the above gene therapy, simulation of operation of gene therapy such as repair manual, correction and improvement of gene in human evolution, putting the thought of therapy gene pools, and 'insert' and 'removing' two basic gene manipulation method into the standard genetic algorithm, a therapy algorithm based on medical operator (MOTA) is proposed Ⅱ Ⅱ Ⅱ Ⅱ . Description of a genetic algorithm based on the 'insert' and 'removing' operator According to the theory of Chinese medicine treatment, operator's method in the gene therapy is named 'insert' (insert operation) and 'removing' (removing operation). According to the standard of gene library, it is insert operation which insert high quality genes into the biological chromosome, and it is removing operation which remove bad genes from the biological chromosome.
If the adaptation of individual in genetic algorithm is regarded as a health indicator in system of medicine, low adaptation of individual is regarded as frail and disease, high adaptation of individual is regarded as strong, then inspired by medical methods and techniques that improve health level of human society, similar methods and technology prevent degradation and premature out of genetic algorithm to accelerate the speed of population evolution, in order to improve the performance of genetic algorithm [1] .
The flow chart of this algorithm is described in Figure 1 .
First define the relevant terms: (i) Gene pool: a collection of genes or chromosomal segments or their characteristic information which are made up of inferior quality genes or high quality genes, which are established and updated according to prior knowledge and posterior knowledge.
(ii) High quality gene: a gene or chromosome fragment which is contained in a globally optimal individual with a high probability.
(iii) Inferior gene: a gene or chromosome fragment that is not included in the global optimal individual with a high probability.
(iv) Prior knowledge: information from the knowledge of the field before population evolution, the experience of the experts, about the characteristics of the problem to be solved, the individual of high quality and poor quality, in desired region of search space and in non-feasible region.
(v) Posteriori knowledge: information about the characteristics of the problem to be solved in the process of population evolution, the desired region and the non-feasible region of the search space for the characteristics of the problem to be solved.
(vi) Treatment operator: operators consisting of 'insert' and 'removing' operation.
(vii) 'Insert' operation: the operation which inserts high quality gene into a chromosome with a certain probability.
(viii) 'Removing' operation: the operation which eliminates the bad gene from the chromosome in a certain probability. The selection operator used in MOTA is simulated annealing selection with elite strategy [2, 3] . After the treatment operator completed the 'insert' and 'remove' operation, the current individual p i of population p= (p1,... p n ), is selected into the new population according to calculation of the probability the formula 1: In the above formula, f(p i ) is fitness of the individual p i , T k =ln(T 0 /k+1) is temperature sequence close to 0, k is the current evolutionary algebra, T 0 is the initial annealing temperature. At the same time, the optimal individual of every generation is retained.
Ⅲ Ⅲ Ⅲ Ⅲ . Simulation test on TSP problem
To verify the effectiveness of MOTA, the classical traveling salesman problem (TSP) is selected as a test platform in this paper, many typical test examples are selected to have a test from the TSPLIB, there are three groups of experimental simulation, the first group tests therapeutic effect of operator, and the second group is compared with standard genetic algorithm (GA), the third group is compared with immune genetic algorithm (IGA). Size of population is the number of cities, the source code is written in VC++6.0, the hardware run in environment for the Core Intel 2 P7370@2.0GHz 1GB, memory Duo, operating system for XP windows.
(i) Encoding and fitness function In this paper, the order of the city to traverse is the order of the encoding method; the fitness function is calculated according to the following formula 2:
The L * is the shortest path estimated value expected TSP; k is an empirical value, called the lower bound of the Held-Karp. It slightly changes with different number of cities, n is the number of cities, R is the minimum square area which contains all of the cities [6, 7] . (ii). Operator of crossover and mutation Crossover operator uses the PMX (Crossover Partially-Mapped) crossover operator proposed in the literature [8] , the probability is 0.6-0.8. Mutation operator uses a combination of mobile and switching operations; the probability is 0.2-0.6. In a mobile operation, a random length of the sub path is selected, and then inserted into a city that is randomly selected. In the switching operation, two cities are randomly selected, and their locations are exchanged.
(iii). Treatment operator In the simulation experiment, the correlation method is used to extract and update the quality genes and bad genes, to implement treatment operator. The probability of 'insert' operation is 0.1-0.7. Due to the individuals of random generation of initial population contain a large number of cross, that is, the probability of 'insert' operation of the first generation is 1, the probability of 'remove' operation from the second generation to 0.8-0.2.
(iv). Selection operator Selection operator is the simulated annealing selection with the elite strategy [2, 3] . the annealing temperature in annealing selection is calculated by the following formula 3:
Among them, k is an evolutionary algebra, T 0 is the initial temperature, and the initial temperature T 0 is set to 50-250. Stop condition is maximum algebra method.
(v). simulation results 1. Treatment effect display MOTA algorithm to solve ell75.tsp in the first generation of an individual in population implementation path comparison before and after the 'remove' is shown in Figure 2 , before treatment path is full inferior genes, that is cross, length 2745.8, after treatment all inferior genes that cross all been cleared, the length is reduced to 583.46. Thus it is very significant that the enhancement effect of the therapeutic operator on individual fitness.
2. Comparison of test data with standard genetic algorithm In this group of experiments, we select 5 global optimal solutions from TSPLIB as the representative of the medium and small scale TSP problem to test the 20 times of each case. For comparison, GA uses the same crossover, mutation and selection operator as MOTA. Table 1 are results, from the table , algorithm MOTA on the traveling salesman problem (TSP) find all the global optimal solution, compared to the length of the length of the TSPLIB, or the same, or shorter, and GA to find the final solution are all local optimal solution, and algorithm GTOGA than GA convergence speed faster and shorter convergence time. This fully shows that the performance of the gene pool and the treatment operator is significantly improved after adding GA to the gene pool. IGA and MOTA to eil75 and Grotschel 's 442-city solving evolution curves are shown in Figure 3 and Figure 4 (the (a) of Figure 3 and Figure 4 is directly from the literature [5] ), the two curves in figure are respective for best fitness and average fitness. For eil75.tsp, the 960 generation in IGA a local optimal solution 549.180 is found, and the 28 generation in MOTA that the current knowledge of the global optimal solution 542.31 is found. For Grotschel's 442-city, the 3900 generation in IGA, a local optimal solution 5154.1 is found, and the 192 generation in MOTA that the current knowledge of the global optimal solution 5076.75 is found. By Figure 3 and Figure 4 , the MOTA algorithm has faster convergence speed and stronger global searching ability than IGA.
. Conclusion Inspired by the characteristics of human evolution, in this paper a genetic algorithm based on gene therapy is proposed, the convergence and the algorithm mechanism is analyzed and good genes and bad gene selection and update strategy, in therapy operator 'insert' operator and 'remove' operator method is given.
Theory analysis and Simulation for traveling salesman problem (TSP) results show that treatment operator 'insert' operation use the high quality of the individual 'positive' knowledge to improve high quality gene in population, to accelerate the population toward the most hope to move to the region of the search space, the 'remove' operation use inferior individual 'negative' knowledge to reduce content of inferior gene in the population, to accelerate the population to escape from feasible search area. Taken together, which can effectively improve the population quality, reduce the degradation of individuals in a population, overcome the blindness of search in algorithm, which accelerate the convergence of the population and ensure the quality of the solutions at the same time. The success of MOTA shows that it is a new and promising research direction to study the evolutionary computation from medicine.
